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This document consists of the Geology and Paleontology Technical Reports for the Campus Park 
Project (Proposed Project or Project) and analyzes geotechnical and paleontological resource 
elements associated with construction and operation of the Project.  Since circulation of the 
Project Draft Environmental Impact Report (EIR) and associated technical reports, refinements 
in Project description have been implemented in response to comments received.    
 
The majority of Project refinements occur west of future Horse Ranch Creek Road and all of 
them would be south of proposed Harvest Glen Lane.  The majority of the developed uses and 
their construction footprints (residential, office professional, recreational and commercial) 
remain the same as previously analyzed. 
 
South of future Harvest Glen Lane and west of future Horse Ranch Creek Road, the Proposed 
Project has been refined to: (1) eliminate some development areas, (2) modify specifics of 
development detail in some areas, and (3) eliminate the potential for connection to an off-site 
future wastewater treatment plant (WTP) to be constructed by others.  Specifics of road design 
improvements also vary.   
 
Overall, primary design changes result in 325 fewer multi-family homes (a reduction of 41 
percent), and an increase in the biological open space preserve of 20.7 acres (or 11 percent).  See 
Figure A for a comparison of the Project evaluated in the Draft EIR with the current plan.   
 
Project refinements relevant to this technical report are addressed below. 
 
Relevant Refinements to Project Description 
 
The analyzed Project footprint included development west of future Horse Ranch Creek Road 
and north of SR 76 that has now been eliminated or slightly relocated.  In addition, the off-site 
portion of Pankey Road/Pala Mesa Drive has been shifted in response to a request from the 
property owner, Campus Park West. 
 
Technical Analysis Modifications Based on Project Description Refinements  
 
Geotechnical Assessment 
 
The described changes to the Project would result in an overall reduction in the potential extent 
of Project-related impacts associated with erosion/sedimentation, expansive soils, manufactured 
slope stability (due to fewer new/modified slopes), settlement/collapse, oversize materials 
generated during construction/excavation, and seismically induced ground acceleration (ground 
shaking) and liquefaction.  The reduction in the extent of potential impacts is associated with the 
corresponding reduction in proposed excavation and construction.  The assessment of potential 
impacts, mitigation measures and remedial recommendations/requirements in the circulated 



Geotechnical Assessment remain accurate for the refined Project design and are consistent with 
commitments identified in the EIR as Project Environmental Design Considerations.  No change 
to the environmental design considerations or significance conclusions reached in conformance 
with the California Environmental Quality Act (CEQA) would occur and no change is required 
to the attached geology technical analysis. 
 
Paleontological Resource Assessment 
 
The described changes to the Project would result in an overall reduction in the potential extent 
of Project-related impacts associated with disturbance of Quaternary (Pleistocene) terrace 
deposits.  The described reduction is associated with reduction in proposed excavation and 
construction.  The Project will incorporate identified and committed to measures to address 
potential paleontological impacts, and to ensure conformance with applicable regulatory 
requirements.  No change to the environmental design considerations or significance conclusions 
reached in conformance with CEQA would occur and no change is required to the attached 
paleontology technical analysis. 
 
Each of the above-cited and additional specific revisions are now included as part of the public 
record and will be before the Board of Supervisors during their consideration of the Project. 
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TECHNICAL REPORT 
PALEONTOLOGICAL RESOURCE ASSESSMENT 

CAMPUS PARK/PASSERELLE DEVELOPMENT PROJECT 
CITY OF SAN DIEGO 

SAN DIEGO COUNTY, CALIFORNIA 
 
 
INTRODUCTION 
 
Passerelle LLC proposes to develop the approximately 500 acre property in the Fallbrook 
area of northern San Diego County for residential, recreational and commercial/retail 
uses (County of San Diego Tract 5338 RPL-4).  The property is situated to the east of 
Horse Ranch Creek, a south-flowing tributary of the San Luis Rey River, and includes 
the west flank of Monserate Mountain.  The parcels are located to the northeast of the 
Interstate 15/State Route 76 Interchange and includes the southwestern corner of Section 
25, T. 9 S., R. 3 W.; San Bernardino Meridian (Figure 1).   
 
This technical report provides an assessment of issues related to paleontological 
resources within the project Area of Potential Effect (APE).  The purpose of this report is 
to assist with planning and design efforts for the proposed project as related to 
paleontological resource issues.  Specifically, this report is intended to summarize 
existing paleontological resource data in the project area and vicinity; assess potential 
impacts to paleontological resources from implementation of project construction; and 
identify mitigation measures to avoid or reduce project-related impacts wherever 
feasible.  Additional discussion of report methodology is provided below.  This report 
was prepared by Paul C. Murphey and Thomas A. Deméré of the Department of 
PaleoServices at the San Diego Natural History Museum, San Diego, California.   
 
As defined here, paleontological resources (i.e., fossils) are the remains and/or traces of 
prehistoric plant and animal life exclusive of humans.  Fossil remains such as bones, 
teeth, shells, leaves, and wood are found in the geologic deposits (rock formations) 
within which they were originally buried.  For the purposes of this report, paleontological 
resources can be thought of as including not only the actual fossil remains but also the 
collecting localities and the geologic formations containing those localities.   
 
 
METHODOLOGY 
 
A review was conducted of relevant published geologic reports (Jahns, 1954; Rogers, 
1963; Weber, 1963), unpublished paleontological reports (Deméré and Walsh, 1993), and  
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Figure 1.  Map showing location of the Campus Park/Passerelle property in San Diego 
County, CA.  Base map: Bonsall CA 7.5’ USGS topographic quadrangle.   
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museum paleontological site records (Department of Paleontology, San Diego Natural 
History Museum).  This approach was followed in recognition of the direct relationship 
between paleontological resources and the geologic formations within which they are 
entombed.  Knowing the geology of a particular area and the fossil productivity of 
particular formations that occur in that area, it is possible to predict where fossils will, or 
will not, be encountered.   
 
On Friday, July 1, 2005, Paul C. Murphey and Maureen O. Walsh of the San Diego 
Natural History Museum conducted a walkover survey of the Campus Park/Passerelle 
property to determine the paleontological sensitivity of the geologic units that will be 
affected by the proposed development.  This field work involved inspection of the site for 
bedrock outcrops, geologic contacts, and presence or absence of paleontological 
resources (i.e., fossils).   
 
EXISTING CONDITIONS 
 
PHYSICAL GEOLOGICAL SETTING 
 
According to Rogers (1963), geologic units underlying the project site include Mesozoic 
basic intrusive rocks, Mesozoic granidiorite and Quaternary alluvium.  Weber (1963) 
identifies Mesozoic-aged basement rocks within the project site as gabbroic, granitic, and 
granitic with gneissic texture.  Tan et al. (2000) mapped the project site as containing 
Quaternary alluvium, Quaternary older alluvium, granidiorite, and gabbro (Figure 2).  
These maps are in general agreement with the geotechnical due diligence study 
conducted for the Campus Park/Passerelle property (Pacific Soils Engineering, 2000).  
The intrusive igneous rock units are unfossiliferous and thus have no paleontological 
sensitivity.  The geotechnical report (Pacific Soils Engineering, 2000) notes that artificial 
fill exists in limited quantities over the site, and that these fill deposits were derived from 
ranch and farming operations.  Artificial fill is unfossiliferous and hence has no 
paleontological sensitivity.  Late Quaternary (Holocene) alluvium occurs in the modern 
stream drainage and adjacent floodplain of Horse Ranch Creek on the western edge of the 
Campus Park parcel.  Although Holocene alluvial deposits do contain animal bones, they 
are the unfossilized remains of modern species, and are considered to have low 
paleontological sensitivity in San Diego County (Deméré and Walsh, 1993).  Quaternary 
river terrace deposits and alluvial fan deposits form much of the gently sloping portion of 
the site to the east of the modern unnamed stream drainage and west of the mountain 
flank.  Formed at times of higher (and older) stream base levels than exist today, the river 
terrace deposits are of probable late Pleistocene age.  Unnamed river terrace deposits of 
Pleistocene age are known to locally contain the fossilized remains of animals and plants, 
and are considered to have moderate paleontological sensitivity in San Diego County 
(Deméré and Walsh, 1993).   
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Figure 2.  Geologic map of the study area vicinity (from Tan et al., 2000).  Qa = 
Quaternary Alluvium; Qoa = Quaternary older alluvium (referred to in this report as 
Quaternary river terrace deposits).  Other mapped rock units have no paleontological 
sensitivity.   
 
PALEONTOLOGICAL RESOURCE ASSESSMENT 
 
There are no recorded fossil collecting localities within the Campus Park/Passerelle 
parcels.  Fossils have been discovered and recovered, however, from a number of 
Pleistocene-aged river terrace deposits within and adjacent to the modern San Luis Rey 
River drainage to the west in Oceanside.  These fossils represent a diverse assemblage 
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including mammoth, mastodon, camel, horse, tapir, and rodents including capybara.  In 
addition, the records of the Natural History Museum of Los Angeles County (LACM) 
document a fossil occurrence located several miles to the east of the Campus 
Park/Passerelle property on the north side of the San Luis Rey River Valley.  This 
locality, LACM (CIT) 599, produced a single tooth of a fossil horse (Equus sp.).  
Unfortunately, the specimen is described only as being “from Pala,” so the precise 
location of the locality which produced it is unknown (McLeod, 2005).   
 
In general, Pleistocene-aged river terrace deposits are known to contain scientifically 
significant fossils of varying abundance, taxonomic diversity, and scientific significance.  
These fossils include extinct “Ice-Age” mammals including mammoth, mastodon, ground 
sloth, dire wolf, short-faced bear, saber-toothed cat, large and small horses, antelope, 
large and small camels, and bison (Eisentraut and Cooper, 2002; Pajak et al., 1996; Scott, 
2004).  Fossil invertebrates and plant remains have also been recovered from alluvial 
units of Pleistocene age.  The discovery and recovery of fossils from these deposits 
elsewhere along the drainage of the San Luis Rey River indicates the potential for fossil 
occurrences within the Quaternary river terrace deposits underlying the Campus 
Park/Passerelle property.  The following discussion summarizes the known 
paleontological sensitivity of late Quaternary alluvium and Quaternary river terrace 
deposits in San Diego County.   
 
Late Quaternary (Holocene) Alluvium 
Flooring the modern river drainages of San Diego County are poorly consolidated 
alluvial sediments of relatively recent age (i.e., generally younger than 10,000 years old).  
Lithologies consist of poorly consolidated clay, silt, sand, and gravel.  Coarser lithologies 
generally occur in the mountain valleys of the Peninsular Ranges.  In general, these 
deposits were laid down by the ephemeral streams that seasonally occupy these drainages 
today.   
 
Paleontology.  Fossils are generally unknown from late Quaternary alluvium, although 
there are notable exceptions.  Teeth and limb bones of a mammoth were found in 
floodplain deposits of the Tijuana River Valley, a single mammoth tusk was found in 
alluvial deposits in the southwestern portion of El Cajon Valley, and a mammoth femur 
was recovered from late Quaternary alluvium in the Santa Margarita River channel at the 
south end of the Camp Pendleton Marine Corps Base.  Peat deposits in Pine Valley 
contain subfossil pine cones and insects (R. A. Cerutti, pers. comm.), and subfossil pine 
cones have also been found by well-drillers in the alluvium of Campo Valley.  Because 
of its relatively young age, late Quaternary alluvium in San Diego County was assigned a 
low paleontological resource sensitivity (Deméré and Walsh, 1993).   
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Quaternary River Terrace Deposits 
Deposits of coarse-grained, gravelly sandstone, pebble and cobble conglomerate, and 
claystone occur along the margins of many of the larger coastal and mountain valleys.  
These deposits generally occur at levels above the active stream channels and represent 
the sediments of ancient river courses.  The exact age of these deposits is presently 
uncertain, but they are clearly related to late Pleistocene (10,000 to 500,000 years old) 
climatic events.   
 
Paleontology.  In addition to the discoveries made in Oceanside and Pala discussed 
above, fossils have been collected from Quaternary river terrace deposits at a number of 
locations in San Diego County.  These locations include the south side of Sweetwater 
Valley, where fluvial sandstones and siltstones have produced well-preserved remains of 
pond turtle, passenger pigeon, hawk, mole, gopher, squirrel, rabbit, and horse (Chandler 
1982; Jefferson 1991; Majors 1993); the South Bay Freeway (State Route 54), where 
fluvial siltstones have yielded a diverse assemblage of "Ice Age" mammals (ground sloth, 
shrew, mole, mice, wolf, camel, deer, horse, mastodon, and mammoth); and San Dieguito 
Valley, where fluvial sandstones have produced well-preserved remains of ground sloth.  
All of these important sites have been discovered in construction-related excavations.  
Jahns (1954) reported the occurrence of scattered vertebrate remains of late Pleistocene 
age in the "Pala Conglomerate" deposits east of the Campus Park/Passerelle property.  
Unfortunately, he did not indicate the nature of these remains or in what university or 
museum collections the fossils were deposited.  Subsequent field work has failed to turn 
up any new fossil discoveries in these deposits.  The reasons for poor fossil recovery, 
however, are primarily related to poor bedrock exposures and insufficient prospecting.  It 
is felt that increased attention to these older alluvial deposits and/or new exposures 
created by excavation projects will turn up additional fossil material.  The general coarse-
grained nature of these deposits coupled with the rarity of known fossil occurrences 
might suggest a low paleontological resource sensitivity.  However, the fact that 
important vertebrate remains have been collected from several sites indicates that 
potentially significant sites may be encountered elsewhere, and thus a moderate resource 
sensitivity was assigned (Deméré and Walsh, 1993).   
 
Site Specific Assessment   
As discussed above, although no fossil localities have been previously recorded from 
within the Campus Park/Passerelle property, fossils have been reported from Quaternary 
river terrace deposits of Pleistocene age at numerous locations within San Diego County 
and elsewhere in southern California.  These include poorly documented occurrences in 
the Pala area just to the east, and well documented occurrences along the San Luis Rey 
River drainage further to the west in Oceanside.   
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No fossils were observed within the project APE during the field survey.  The Campus 
Park/Passerelle property has relatively low topographic relief and includes the modern 
stream drainage and adjacent floodplain of Horse Ranch Creek in much of its southern 
portion, and older river terrace deposits which are locally overlain by alluvial fan 
deposits in much of its northern portion.   
 
The slopes of Monserate Mountain are heavily vegetated and largely covered with 
colluvium and slopewash, although outcrops of granitic rock are locally visible.  At the 
base of Monserate Mountain, moderately well-developed alluvial fans of probable 
Holocene age have prograded into the north-south trending valley of Horse Ranch Creek.  
Profiles of the alluvial fan sediments are locally visible on the sidewalls of several gullies 
within the project site.  In the north-central portion of the Campus Paerk property, 
approximately 8 feet of alluvial fan sediments were exposed in a small stream drainage, 
and the stream bed was composed of solid granite (UTM 11S, 485531 mE, 3691166 
mN).  In other gullies that were inspected further to the south, in-situ basement rock was 
not visible.  Lithologically, observed alluvial fan sediments consisted of reddish-brown to 
dark brown silty sandstone containing locally abundant angular to subrounded granitic 
gravel to boulder-sized fragments of granitic rock.  These deposits are matrix supported, 
and thin rapidly to the west.  Based on field observations and the results of the 
geotechnical report (Pacific Soils Engineering, 2000), the thickness of the surficial 
alluvial sediments and the depth of basement rock within the project site are highly 
variable.   
 
In one gully near the center of the project APE, the alluvial fan deposits are directly 
underlain by a Quaternary river terrace deposit which is approximately 30 feet above the 
modern stream drainage to the west (Figure 3).  Lithologically, this alluvium consists of 
locally bioturbated moderately well-indurated light greenish-gray and pink calcareous 
muddy sandstone containing small amounts of granule to pebble gravel.  It occurs 8 feet 
below the surface at UTM 11S 0486062 mE, 3690425 mN (Figure 3), and only 1 foot 
beneath the surface at UTM 11S 0485959 mE, 3690380 mN approximately 300 feet to 
the west within the same gully.  Construction excavations which disturb this unit have the 
potential to adversely impact scientifically significant fossils.  Although its distribution is 
uncertain because it is mostly buried by younger sediments, it is likely that this older 
river  
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Figure 3.  Looking northwest at exposure of older river terrace alluvium (lower left) consisting of 
light greenish-gray and pink muddy sandstone.  It underlies reddish-brown Holocene alluvial fan 
deposits within an east-west trending gully on the project site (UTM 11S, 486062 mE, 3690425 
mN).   
 
terrace alluvium underlies gently sloping portions of the project site that are east of the 
modern stream drainage and its adjacent floodplain, and west of the lowest slopes of 
Monserate Mountain.   
 
IMPACT ANALYSIS 
 
INTRODUCTION 
 
Direct impacts to paleontological resources occur when earthwork activities, such as 
mass grading operations, cut into the geological deposits (formations) within which 
fossils are buried.  These direct impacts are in the form of physical destruction of fossil 
remains.  Since fossils are the remains of prehistoric animal and plant life they are 
considered to be nonrenewable resources.  Such impacts can be significant and, under 
CEQA guidelines, require mitigation.   
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Impacts to paleontological resources are rated in this report from high to low depending 
upon the resource sensitivity of impacted formations.  The specific criteria applied for 
each sensitivity category are summarized below. 
 
High significance 
Impacts to high sensitivity formations.   
 
Moderate significance 
Impacts to moderate sensitivity formations (Quaternary river terrace deposits).   
 
Low significance 
Impacts to low sensitivity formations (late Quaternary alluvium).   
 
 
SITE SPECIFIC IMPACTS 
 
Quaternary river terrace deposits 
 
Although no fossils were observed during the walkover survey, it is possible that grading 
of the project site may impact paleontological resources preserved within the river terrace 
deposits underlying portions of the project site.  Based on the survey results, even 
shallow excavations and minor grading activities could adversely impact paleontological 
resources.  These potential impacts can be mitigated using the mitigation measures listed 
below.   
 
MITIGATION MEASURES 
 
It is recommended that the following mitigation measures be taken in order to reduce 
potential adverse impacts on paleontological resources to below the level of significance.   
 
1. A qualified paleontologist should be at the pre-construction meeting to consult with the 
grading and excavation contractors concerning excavation schedules, paleontological 
field techniques, and safety issues.  A qualified paleontologist is defined as an individual 
with a MS or Ph.D. in paleontology or geology who is familiar with paleontological 
procedures and techniques, who is knowledgeable in the geology and paleontology of 
San Diego County, and who has worked as a paleontological mitigation project 
supervisor in the county for at least one year.   
 
2. A paleontological monitor should be on-site on a full-time basis during the original 
cutting of previously undisturbed deposits of moderate paleontological resource 
sensitivity (Quaternary river terrace deposits) to inspect exposures for contained fossils.  
A paleontological monitor is defined as an individual who has experience in the 
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collection and salvage of fossil materials.  The paleontological monitor should work 
under the direction of a qualified paleontologist.  If the qualified paleontologist or 
paleontological monitor ascertains that the river terrace deposits are not fossil-bearing, 
the qualified paleontologist should have the authority to terminate the monitoring 
program.   
 
3. When fossils are discovered, the qualified paleontologist (or paleontological monitor) 
should recover them.  In most cases this fossil salvage can be completed in a short period 
of time.  However, some fossil specimens (such as a complete large mammal skeleton) 
may require an extended salvage period.  In these instances the paleontologist (or 
paleontological monitor) should be allowed to temporarily direct, divert, or halt grading 
to allow recovery of fossil remains in a timely manner.  Because of the potential for the 
recovering of small fossil remains, such as isolated mammal teeth, it may be necessary to 
set up a screen-washing operation on the site.   
 
4. If any sub-surface bones or other potential fossils are found anywhere within the 
project site by construction personnel in the absence of the qualified paleontologist or 
paleontological monitor, the qualified paleontologist should be notified immediately to 
assess their significance and make further recommendations.   
 
5. Fossil remains collected during monitoring and salvage should be cleaned, repaired, 
sorted, and cataloged as part of the mitigation program.   
 
6. Prepared fossils, along with copies of all pertinent field notes, photos, and maps, 
should be deposited (as a donation) in a scientific institution with permanent 
paleontological collections such as the San Diego Natural History Museum.  Donation of 
the fossils should be accompanied by financial support for initial specimen storage.   
 
7. A final summary report should be completed that outlines the results of the mitigation 
program.  This report should include discussions of the methods used, stratigraphic 
section(s) exposed, fossils collected, and significance of recovered fossils.   
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